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Abstract:  
This paper explores the relationship between the local energy demand and supply in Xinjiang. We first identify the 
phenomenon of “Local Energy Deficit” in Xinjiang, under the double pressure of the dramatic increase in the local 
energy outflow and industrial consumption. Secondly, we indicate the existing development pattern of local energy 
demand and supply will have been on, by the method of GM(1,1) , during “the twelfth five-year” periods, In light of 
this, we present three constructive proposals. 
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1. Introduction 
Xinjiang, far from the surrounding domestic and international metropolis, agglomerat ing of multi -
ethnic and immigrant settlement, integrating of the arid climate in land and the oasis economic reg ion, is a 
vast territory of a typical endogenous economic reg ion. However, there are rich and high quality 
resources, including the outstanding oil, coal and natural gas and other underground resources with both 
economic and geographic advantages, and thus they will p lay a leading role in the construction of the 
energy industry. The estimated reservation of coal resources in Xin jiang accounts for 40% in China, 
reaching the largest coal supplies . So do the oil and natural gas resources(Zhao Xiaowei,2009).The State 
Council’s  Opinions Concerning the Further Promot ion of Economic and Social  Development in  Xinjiang 
issued by the State Council NO.32 Document illustrates exp licit ly Xinjiang will be established with the 
huge international channel of China’s energy, and accelerated to the intensity of geological exp loration in 
Xin jiang, main ly focusing on the supporting of the exploitation and development of advantageous  mineral 
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resources in Xinjiang. Recently, the Outline Planning Concerning Building Urumqi with an International 
Energy Metropolis in Xinjiang (Draft ) has been complied, specifying the instructive direction and 
strategic position, that is to say, western international transportation centre, western international trade 
centre, western energy and equipment manufacturing industry centre, and energy conservation and energy 
products processing and the modern service centre. Undoubtedly, the implementation of these policies has 
been good news for energy exp loration and exp loitation in Xin jiang. However, with the dramatic increase 
of the local energy outflow from the other provinces, we observes, the proportions of local total available 
energy consumption declines  in Xin jiang, and thus “Local Energy Deficit”, step by step, has been 
accumulat ing, to which the academic and policy-maker pays little enough attention. However, this issue is 
important, and has been concerned for local economic “take-off” growth, if considerable increases in 
demand continue to sustain in the next few years. In this v iew, it is greatly  pressing but awkward for local 
government to fill the gap between the local energy demand and supply in Xinjiang. 
 
2. The pressure and deviation between local energy demand and supply 
It is hoped that we can mine out something of value informat ion from the Overall Energy Balance 
Sheet in Xinjiang(see. Table1).The first and foremost is that the local energy consumption was less than 
the local energy supply, and raises “Energy Surplus”, before 2005. However, the local energy 
consumption has been more than the local energy supply, and thus “Energy Deficit”, since 2005. It should 
probe into the underlying condition of the pressure between local energy demand and supply, which will 
certainly influences the future trend of the energy exp loitation and development and make related policies 
during the procession of the industrialization in Xinjiang. 
Table 1 Overall Energy Balance Sheet                                   10000 tons of SCE 
 1985 1995 2000 2003 2005 2006 2007 
Primary Energy Output  2092.47 4266.06 5419.77 6657.43 8175.74 9528.72 10735.84 
Energy Imports 
  107.39 43.43 130.8 339.75 259.04 
Inflow form other Provinces 2.54 8.29 25.59 17.18 58.17 58.86 196.92 
Energy Exports(-) 0.07 1.04 31.9 36.31 60.8 45.74 55.38 
Energy Outflow(-) 583.47 1414.05 2144.79 2544.72 3172.41 3977.93 4606.14 
Stock Changes in the Year 
-40.99 24.35 53.99 -43.36 95.71 -12.42 28.05 
Local Energy Supply 1470.48 2883.61 3430.05 4093.65 5227.21 5891.24 6558.33 
Losses in Processing and 
Transformation 
26.76 62.06 91.25 54.56 228.26 123.62 174.80 
Other Losses 46.68 83.6 76.05 19.04 191.27 261.85 286.75 
Final Consumption  1337.2 2587.35 3148.77 3990.83 5086.96 5661.80 6114.36 
#Industry 605.94 1426.22 1692.96 2256.08 3021.27 4199.53 4196.38 
Local energy consumption 1410.64 2733.01 3316.07 4064.43 5506.49 6047.27 6575.91 
Balance 59.84 150.6 113.98 29.22 -279.28 -156.03 -17.58 
Data resources: Xinjiang Statistical Yearbook 2000-2009 
Note: (1)local energy supply=primary energy output + energy imports +inflow from other provinces-energy exports-energy outflow +stock 
changes in the year; local energy demand=losses in processing and transformation+ other losses +final consumption; The energy balance=the 
local energy demand-local energy supply. (2) Data on industry includes the data of village -run industry. (3)Electric power and heat are 
converted on the basic of equal caloric value. Therefore, losses in processing and transformation exclude losses in power generation and 
heating.(4)Data on imports include the petroleum consumed by the Xinjiang airpl anes in refuelling abroad. Data on exports include the 
petroleum consumed by the foreign airplanes in refuelling in Xinjiang.(5)Figures for 2000,20006,2007 in italics are revised, for the official  
statistical exist slightly error. 
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From the perspective of the energy supply, there is an rapid growth in the local energy output and 
energy outflow, and average annual growth rate of the former is  lower, 3%, than that of the latter 3 
percent (see Fig 1).In other words, under the double pressure of local energy outflow and its proportion 
sharply increase, the share of local total available energy consumption relat ive to primary energy output 
tends to decline from 70.27% in 1985 to 61.09% in 2007, which drives force to the supply factor of 
“Energy Deficit”. In addition, there is a remarkable increase in both local energy consumption and 
industrial energy consumption, and its growth rate of the latter has been increasing by far more than that 
of the former since 2000(See Fig 2).Meanwhile, there is also on the sharp rise, from 45.31% in 1985 to 
68.63% in 2007, in the share of industrial energy consumption relative to the final consumption per year, 
due to the fast growth of the industrialization procession. 
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Fig1 The growth of the energy supply in Xinjiang                     Fig 2 The growth of the energy demand in Xinjiang   
Thirdly, the local energy supply is less than local energy demand, pointing to the “Local Energy 
Deficit”, which has been a big alarm on the long-term economic development in Xin jiang since 2005. We 
also observe that the gap between them narrows in  2007, but, future energy supply will continue to be 
shortage, given the perspective of regional energy conservation and sustainable itself development, during 
“the twelfth five-year” periods. Undoubtedly, this trend of the local energy consumption and supply will 
pose the most significant threat  to the localizat ion of the promotion to  the industrialization and should be 
paid most attention to both the local and central government. 
We investigate the underlying causes and find that the gap between the local energy consumption and 
supply has been outstanding, under the dual p ressure of the dramatic increase in  the local energy outflow 
and industrial consumption. The underestimated energy-pricing, first of all, has been increasing the 
expected scarcity in energy market, due to the non-renewable and scarcities of energy resources, and the 
benefits and gains from the other provinces is little. Of course, there is also relatively correlated with the 
national strategies and high local energy input density. Whether or not, these conditions have been bound 
to challenge and test for local government, and thus how to allev iate these contradictions will be the focus 
of future task. 
 
3. The prediction and the result of the energy demand and supply in Xinjiang   
We adopt the grey theory, developed originally by Deng(1982), to predict  the situation of the overall 
energy balance, and try to investigate whether the local energy outflow and its proportion continue to 
enormously increase, and the existing energy deficit sustains during “the twelfth five-year” periods. 
The GM(1,1) is one of the most frequently used grey forecasting models. It is a t ime-series forecasting 
model encompassing a group of differential equations adapted for parameter variance from a first-order 
differential equation. Although it is not necessary to employ all the data from the original series to 
construct GM (1,1), the min imum number of data must be four. In addition, the data must be taken at 
equal intervals and in consecutive order without bypassing any data (Deng, 1986).   
The GM(1,1) model constructing process is described below: (1)Denote the original data sequence 
by ))(),2(),1(( )0()0()0()0( nxxxx  ,where n: the number of data observed.(2)The accumulated 
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generating operation (AGO) formation of )0(x defined as: ))(),2(),1(( )1()1()1()1( nxxxx  , where 
)1()1( )0()1( xx  ,and ¦
 
 
k
m
mxkx
1
)0()1( )()(  nk  ,3,2 (3)From the Ago sequence )1(x , we can form a  
GM(1,1) equation : bkaxdkkdx   )(/)( )1()1( .Therefore, the solution of equation from the step3 can 
be obtained using the least square method. That is abeabxkx ka /)/)1(()( )1()0()1(   , where ˅˄kx )1(  
is defined as ˅1˄)0(x ’s one-order AGO sequence, a represents the developed coefficient, b is the grey  
controlled variable, and a  and b denote the parameters requiring determination in the model. 
We use the Excel 2007 software to predict the local energy demand and supply during the periods, 
employing the data from the table 1. We only report the result of the time respond equation, the residual 
test and the final predict ion in  primary energy output, energy outflow, local energy demand and supply in 
Xin jiang, subjecting to the length of the paper, aiming to examine whether the change of the existing 
pattern of energy demand and supply in Xinjiang( see Table 2). 
Table 2   The time respond equation of the energy demand and supply in Xinjiang 
 The time respond equation 
Primary Energy Output          6.4015141.45571)1( 1115.0)1(    tetX  
Energy Outflow 35.1148814.13633)1( 1340.0)1(    tetX  
Local Energy Supply 6.2716861.30598)1( 1065.0)1(    tetX  
Local Energy Demand 2.2411527.27431)1( 1151.0)1(    tetX  
Secondly, we use the posterior residuals method to test the precise of the prediction model (see. Table  
3). The posterior residual of local energy supply is less than 0.5 and probability  is 0.95, indicating the 
fitted value between  the orig inal and predict ion is better, and the posterior residual variances rat ios of the 
prediction of other models are all less than 0.35, indicating the fitted value is very well, ranking I. 
Table 3    The result of the posterior residual test 
  S1 S2 C=S2/S1 S0=0.6745S1 Prob. 
Primary Energy Output 1773.91 230.38 0.13 1196.50 1 
Energy Outflow 845.05 277.35 0.32 569.98 1 
Local Energy Supply 1771.70 725.42 0.40 1195.01 0.95 
Local Energy Demand 1167.58 123.63 0.1 787.53 1 
Note:S1 is the original series variance;S2 is the residual series variance; C is the share to the residual series variance relative to 
the original series variance;S0 is the critical standard of the residual probability . 
Finally, we pred ict the result of energy demand and supply in Xinjiang during  “the twelfth five-year”  
periods(see Table 4), accord ing to the time respond equation. We should pay more attention to the two 
points: local energy outflow and its proportion and the gap between the local energy demand and supply. 
On the one hand, the share of the energy outflow relative to primary  energy output in Xinjiang will 
increase from 44.54% in 2010 to 49.86% in 2015, while that of the local energy supple will decrease from 
61.19% in 2010 to 59.69%. Statistics indicate that Xinjiang will continue to play a leading role in the 
energy outflow, as the matter fact of the energy shortage in coastal provinces. On the other hand, the gaps 
between local energy demand and supply will continue to widen, from 457.36 tons SCE in 2010 to 
1483.34 tons SCE, showing “Local Energy Deficit” will be extent to “the twelfth five-year” periods.  
There are two reasons accounting for this condition. External speaking, the energy-pricing hasn’t been 
according fully  with the mode of market-oriented pricing, but with that of the government-dominated 
pricing, under the recent framework of the market mechanis m (Lin Boqiang, 2009), which leads to 
underestimate the benefits of the energy outflow. Internally, manufacturing sector in Xinjiang is not a 
highly knowledge-intensive industry, and medium-knowledge industries , determined the large input 
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density of capital, labour and energy, have always dominated the manufacture sector in Xinjiang(Li 
Lei,2008).So, in a sense, the pattern of  local energy demand and supply in Xinjiang will few changes. 
Table 4 The result of the prediction between energy demand and supply in Xinjiang   10000 tons of SCE 
 2010 2011 2012 2013 2014 2015 
Primary Energy Output 14668.51 16399.05 18333.77 20496.73 22914.87 25618.3
Energy Outflow 6534.71 7472.091 8543.934 9769.529 11170.93 12773.36
Local Energy  Supply 8976.02 9985.253 11107.96 12356.89 13746.26 15291.83
Local Energy Demand 9433.39 10584.44 11875.93 13325 14950.89 16775.17
 
4. Conclusions and Proposals 
We find the future trend of the existing “Local Energy Deficit” in the short-term hasn’t been changed, 
on the basis of the above empirical analysis. On the positive side, it is first utmost of the importance to be 
aware of these situations, as far as both the academic and policy-maker are concerned, and then they 
formulate and carry out local energy policy, combing the strategic disposition of the central government 
with local benefits of the local public and government. In  this view, we present three constructive 
suggestions.  
First, the local government should be starting from the central strategic deployment, seizing the 
opportunity of carrying out the international energy metropolis planning, and fully supporting the 
scientific, o rderly, standardized, and efficient exp loitation and utilization of energy resources . The 
scientific planning should be concerned in industrial distribution, industrial orientation, and its chain 
extension, in order to achieve the high-level, high-quality, high-efficiency exploitation and utilization. 
Secondly, local government should make fu ll use of resources tax reforms, and establish the energy 
prices compensation mechanism as quickly as possible, according with Xinjiang local interests . This 
mechanis m will use two kinds of means: the market adjustment and the government regulation, and 
follow the three principles: Xin jiang local energy market supply and demand, scarcity  degree and 
environmental damage cost.  
Thirdly, it is an effect ive measure for realizing scientific and sustainable development to positively 
promote new industrialization and speed up new and renewable energy exp loitation. Introducing domestic 
and foreign technology and capital, integrating reuse explo itation and utilizat ion of wind energy resources, 
and strengthening the research exploitation and application combing the utilization of the solar energy 
and construction industrial integration with heated pump technology will reduce cost, enlarge the market, 
and promote industrial development.  
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